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VEHICLE AXLE BEAM AND BRAKE ASSEMBLY 

1 

BACKGROUND OF THE INVENTION 


1. Field of the Invention 

The present invention relates to a drum brake arrangement 
for motor vehicles in general, and particularly to a novel 
arrangement of various components of a pneumatically actuated 
drum brake assembly for rear axles of heavy duty trucks. * 

2. Description of the Prior Art 

Pneumatically actuated drum brakes are well known in the 
prior art. Typically, a pneumatically actuated drum brake 
assembly includes a brake spider bolted to a flange on an axle 
beam. The ; brake spider is adapted to support a pair of brake 
shoes. A brake actuator shaft provided with an S-cam at one 
end and a pneumatic actuator at the other end, is normally 
supported on the axle beam by at least one bracket welded to 
the axle beam. This conventional design renders current 
pneumatically actuated drum brake assemblies -.quite complex in 
manufacturing, cumbersome, expensive and require a great deal 
of changes in the current production in order to accommodate 
numerous variations of axle beams and suspension arrangements. 


SUMMARY OF THE INVENTION 

The present invention provides an improved 
pneumatically actuated drum brake assembly, especially 
5 for rear axles of heavy duty trucks. The brake assembly 

of the present invention comprises a brake spider secured 
to an axle beam preferably by welding to support all 
other components 1 of the brake assembly* The brake spider 
includes a pivoting end support plate having one or more 

10 anchor pin bores, and an actuator support plate disposed 

substantially opposite to the pivoting end support plate, 
A pair of brake shoes is pivotally supported by anchor 
pin mounted within the anchor pin bore in the pivoting 
end support plate and is actuated by an S-cam fixed to a 

15 second end of a brake actuating shaft* The actuating 

shaft in turn is actuated by a pneumatic brake actuator. 
The present invention employs a mounting assembly that 
secures the pneumatic brake actuator and brake actuating 
shaft with the S-cam directly to the brake spider that 

20 allows to assemble the brake assembly as a module and use 

the same brake assembly for numerous variations of axle 
beams and suspension arrangements. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


Other objects and advantages of the invention will become 
apparent from a study of the following specification when 
5 viewed in light of the accompanying drawings , wherein: 

Fig. 1 is a cross-sectional view of the brake assembly in 
accordance with the present invention; 

Fig. 2 is a side view of the brake spider; 

Fig. 3 is a partially sectioned front view of the brake 
10 assembly; <, 

Fig. 4 is a perspective view of the brake assembly in 
accordance with the present invention. 


15 DETAILED DESCRIPTION 

Figs. 1 of the drawings depicts a novel arrangement of a 
pneumatically actuated drum brake assembly of the present 
invention adapted to be utilized for heavy duty trucks. 
20 Reference numeral 2 defines an axle beam including a spindle 3 
rotatably. supporting a wheel (not shown) . A brake spider 5 is 
non-removably secured to the axle beam 2, preferably by 
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welding. The welding joint between the axle beam 2 and the 
brake spider 5 is indicated generally by reference numeral 4. 
The brake spider, illustrated in Fig. 2, comprises a pivoting 
end support plate 6 and an actuator support plate 7 extending 
5 generally opposite to the pivoting end support plate 6, and 
defines a central aperture 8 through which the axle beam 2 is 
positioned. 

The brake assembly includes a* brake drum 20 mounted to a 
wheel hub (not shown) which is rotatably mounted on the 

10 spindle 3. The brake assembly utilizes a pair of brake shoes 
22 each including a pair of axially spaced webs 23. 

In order to selectively move the brake shoes 22 outwardly 
to create frictional engagement with the interior of the brake 
drum 20, a rotary actuator 14 is provided. The rotary actuator 

15 14 includes a brake actuating shaft 16 having a first end 17 
and a secdnd end 18, and an S-cam 15 rigidly secured to the 
second end 18 of the actuating shaft 16 by any appropriate 
means well known in the brake art, such as spline connection. 
The second end 18 of the actuator shaft 16 extends through a 

20 support opening 10 in the actuator support plate 7 of the 

brake spider 5. The support opening 10 may be provided with 
any form of bushing or bearing well known in the prior art to 
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allow free rotation of the actuator shaft 16. 

The rotary actuator 14 is actuated by a pneumatic 
actuator including a pneumatic actuator cylinder 30 provided 
with an actuator rod 32 extending therefrom* A distal end of 
5 the actuator rod 32 is pivotally connected to one end of a 

brake actuating lever 34. The other end of the brake actuating 
lever 34 is fixedly secured to the first end of the actuator 
shaft 16 by any appropriate means well known in the brake art. 
The actuator shaft 16 is actuated by the pneumatic 

10 actuator cylinder 30 to cause the cam 15 to rotate outwardly 
displacing the brake shoes 22 for braking engagement with the 
interior surface of the drum 20. Each of the brake shoes 22 
commonly includes a cam follower 2 6 at an end 25 thereof 
adjacent to the cam 15 to allow smooth application of the 

15 force generated by the rotation of the cam 15 to each brake 
shoe 22. 

An end 24 of the brake shoe 22, as illustrated in Fig. 3, 
is designed to be supported for pivotal movement in response 
to the outward movement of the end 25 of the brake shoe 22 as 
20 it is selectively moved by the cam 15. The end 24 of each shoe 
22 is provided with an open recess 27 in the shoe web 23 
designed to receive a pivot pin 28. 
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It should be noted that the brake spider 5 of the present 
invention utilizes a single centrally located pivot pin 28 to 
support both brake shoes, as disclosed hereinabove* However, 
there are some drum brake configurations in the prior art that 
5 employ a pair of pivot pins for supporting one end of each 
brake shoe* It will be clear to those skilled in the art that 
the present invention could readily be employed for such brake 
assemblies. Although the specific forces acting on each plate 
of the brake spider might be different, there is sufficient 

10 information provided hereinabove to enable one with ordinary 
skills in the art to design such a brake spider without 
departing from the scope of the invention. 

As illustrated in Figs* 1 and 4, the present invention 
includes a mounting assembly that secures the pneumatic brake 

15 actuator cylinder 30 and rotary actuator 14 directly to the 
brake spider 5. The iriounting assembly includes a mounting 
sleeve 40 for positioning and rotationally supporting the 
actuating shaft 16 therewithin. The mounting sleeve 40 may be 
of any length depending on the vehicle and applicable 

20 clearance space. The mounting sleeve is provided with a first 
mounting bracket 42 at one end, and a second mounting bracket 
44 at the other end. The first and second mounting brackets 42 
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and 44 respectively, are secured to the mounting sleeve by any 
appropriate means, preferably by welding. The first mounting 
bracket 42 is used to secure the pneumatic actuator cylinder 
30. In turn, the second mounting bracket 44 is fastened to the 

5 brake spider 5 by bolts 46 through apertures 11 in the 

actuator support plate 7 of the brake spider 5. Thus, a self- 
contained brake assembly is provided that is easy to assemble 
and allows for numerous variations of axle beams and 
suspension arrangements. 

10 It is to be understood that while the brake assembly 

disclosed herein is disclosed in the context of a pneumatic 
actuator, other actuating mechanisms well known in the prior 
art, such' as hydraulic, mechanical, electrical, etc., maybe 
employed. 1 

15 The foregoing description of the preferred embodiment of 

the present invention has been presented for the purpose of 
illustration in accordance with the provisions of the Patent 
Statutes. It is not intended to be exhaustive or to limit the 
invention to the precise forms disclosed. Obvious 

20 modifications or variations are possible in light of the above 
teachings. The embodiment disclosed hereinabove was chosen in 

i 

order to best illustrate the principles of the present 
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invention and its practical application to thereby enable 
those of ordinary skill in the art to best utilize the 
invention in various embodiments and with various 
modifications as are suited to the particular use 
contemplated, as long as the principles described herein are 
followed. Thus, changes can be made in the above-described 
invention without departing from the intent and scope thereof. 
It is also intended that the scope of the present invention be 
defined by the claims appended thereto. 
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What is claimed is: 


V. A vehicle axle beam and drum brake assembly, 
comprising: 
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a pneumatic brake actuator cylinder provided with an 


actuator rod extending therefrom; 

a brake actuating shaft having a first end and a second 

end; 

a brake actuating lever interconnecting said actuator rod 


an S-cam secured to said second end of said brake 
actuating shaft; 

a brake spider non-removably secured to said axle beam 
and adapted to support a brake assembly, said brake spider 
15 including a pivoting end support plate and an actuator support 
plate provided with an opening for receiving said brake 
actuating shaft therethrough; 

a mounting sleeve having a first end and a second end, 
said first end of said mounting sleeve is secured to said 
20 pneumatic brake actuator cylinder and said second end of said 
mounting sleeve is secured to said actuator support plate of 
said brake spider, said brake actuating shaft rotationally 


10 and said first end of said brake actuating shaft; 
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supported and positioned within said mounting sleeve; 

a pair of brake shoes pivotally supported on said 
pivoting end support plate of said brake spider, said brake 
shoes adapted to frictionally engage a bearing surface of a 
5 brake drum; and 

a cam follower secured on each of said shoes and adapted 
to interfit with an outer surface of said S-cam, 

wherein when said actuator rod is extended, said brake 
actuating shaft and said S-cam rotate about the longitudinal 
10 axis such that said brake shoes are brought into frictional 
engagement with said bearing surface. 


2. The vehicle axle beam and drum brake assembly as 
defined in claim 1, wherein said brake spider is welded to 

15 said axle beam. 

3. The vehicle axle beam and drum brake assembly as 
defined in claim 1, wherein said brake spider is an integral 
part of an integrated one-piece axle spindle and brake spider 

20 assembly fixedly secured to said axle beam. 
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4. The vehicle axle beam and drum brake assembly as 
defined in claim 1, further comprising: 

a first mounting bracket attached to said first end of 
said mounting sleeve; and 
5 a second mounting bracket attached to said second end of 

said mounting sleeve. 

5. The vehicle axle beam and drum brake assembly as 
defined in claim 4, wherein said first mounting bracket is 

10 fastened to said pneumatic brake actuator cylinder. 


defined in claim 4, wherein said second mounting bracket is 
fastened to said actuator support plate of said brake spider. 

15 

7. The vehicle axle beam and drum brake assembly as 
defined in claim 1, wherein said actuator support plate of 
said brake spider, is axially offset from said pivoting end 
support plate. 


6. The vehicle axle beam and drum brake assembly as 


20 


compf ising: 



8/ A* vehicle axle beam and drum brake assembly, 
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a pneumatic brake actuator cylinder provided with an 
actuator rod extending therefrom; f 

a brake actuating shaft having a first end and a second 

end; 

5 a brake actuating lever interconnecting said actuator rod 

and said first end of said brake actuating shaft; 

an S-cam secured to said second end of said brake 
actuating shaft; 

a brake spider welded to said axle beam and adapted to 
10 support a 'brake assembly, said brake spider including a 
pivoting end support plate and an actuator support plate 
provided with an opening for receiving said brake actuating 
shaft therethrough, said actuator support plate being axially 
offset from said pivoting end support plate; 
15 a mounting sleeve having a first end and a second end, 

said first end of said mounting sleeve is secured to said 
pneumatic brake^ actuator cylinder and said second end of said 
mounting sleeve is secured to said actuator support plate of 
said brake spider, said brake actuating shaft rotationally 
20 supported and positioned within said mounting sleeve; 

a first mounting bracket attached to said first end of 
said mounting sleeve, said first mounting bracket is fastened 
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to said pneumatic brake actuator cylinder; 

a second mounting bracket attached to said second end of 
said mounting sleeve, said second mounting bracket is fastened 
to said actuator support plate of said brake spider; 

a pair of brake shoes pivotally supported on said 
pivoting end support plate of said brake spider, said brake 
shoes adapted to frictionally engage a bearing surface of a 
brake drum; and 

a cam follower secured on each of said shoes and adapted 
to interfit with an outer surface of said S-cam, 

wherein when said actuator rod is extended, said brake 
actuating shaft and said S-cam rotate about the longitudinal 
axis such that said brake shoes are brought into frictional 
engagement with said bearing surface. 
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ABSTRACT 

An improved axle beam and self-contained drum brake 
assembly, particularly for heavy duty trucks, is disclosed. 
5 The assembly includes a brake spider and actuating members 
mounted thereto via a mounting assembly comprising a mounting 
sleeve attached to the brake spider by means of a second 
mounting bracket, and a first mounting bracket securing a 
pneumatic brake actuator cylinder to the mounting sleeve. A 
10 brake actuating camshaft is positioned and rotationally 

supported; therewithin. The disclosed brake assembly allows for 
numerous variations of axle beam and suspension arrangements. 

15 
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U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
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